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Abstract 



PROBLEM TO BE SOLVED: To improve a read disturb characteristics in an NAND type nonvolatile memory, wherein a charge 
storage means is discretized in plane within a memory transistor. 

SOLUTION: Memory transistors M1 1 , etc., comprise charge storage means which are, in a gate insulating film between a 
substrate surface and a gate electrode, discretized in the plane facing a channel formation region. Bypass transistors B1 1 , 
connected in parallel to a memory transistor in each memory cell, common line BPL, etc., for common connection with the 
plurality of gate electrodes, a common line control means 22 which controls a bypass transistor with a voltage applied to the 
common line, are provided. The common line may be shared with a word line. The common line control means 22 applies a 
voltage at reading a data, to the common line, which is higher than the gate application voltage of a selection memory transistor 
and lower than a threshold voltage Vth (W) in its writing state, so that a bypass transistor in a non- selection cell in a selection 
NAND array is conductive. 
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[0 0 3 5] bfeAs^Tx COFo^MSrlHlJiaf S{c(i±iB 
IK*itlibB$oy-hEP*OffiE*fg<-rnKJ:<, 015 
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t^tSfiffiiiiSm*>e)tts -eoy-hEPinSE^: 1 . OV 

tt-n(i^v>ci:*5^A»s. bA^bs 1. ovfiiSCDfa 

V^y- h mE©EPJD{I <t oTS§jii^^tt.mfe 5 ^ ^ >; 
•b;u7 1/ -r rt©^T o#3H« h 7 > i;;^ ^ > ^ -y- 

[0 0 3 6] Z.t\.h(m^mi.. *tfti>tt:*ftSMON 
bTU-SftoW^fi^ ^ iJ {Z*JlNt N AN D 
[0 0 3 7] C:ne)©31^tt, a^CFG^T-*. 

rtSbTi^-sh^^ensASx F GST-tt h >^^;pif^b 

]^*$8nmW±i:JfV^fcft{C, SE^ttJ bBf 03gtR7- h' 
t^ti>fiX^, bfeiS^T. ±l3NANDS-b;i/t;*5ltSU 

-h-r-<;^^'-r©Ea®i±, FOiai:it«bTh>^;i' 

{b^nfeM 0 N 0 SS^O^ € 'J3g?t3*l^T|g?E{b b 
20 [0 0 3 8] Igl^M^l 

T^t-iaT'$)?)o iai{:ib'v^Ts 'j-ir;i'TU'r 1®^ 

*^gfie^:bTNAND?lJ*s^^3jgb@^@$nTV^5« EI 
lT•l±2■:^©NAND?ljAS^^$^^Tl/^2>. ^KDNAN 
D^JH:^ MiRh7>j;;^^5'S 11, S 1 2, /^U h7 
yyT.^UX l~Mlns )^7.\=7y*y7.^ 
B 1 1~B 1 n*^6filJt^nTV^5. fSHit;, ^2(DN 

AND?iji±^ m^y^y97.^zi\, S22. 

30 h7>i?;^^M2 l~M2n. iJil/^/'t^';^;^ 

;^^B2 l~B2n5tl>C.filfiJt^nTl^S. ^lONAN 

D?y|*!^;^5V^T^ i; h v>J^:^^M 1 1~M 1 n 
tt. K >AST0^^N0t hJ^B L 1 tgE^^^fe^ 

■^MzmK\yyv7.^s\ 2>L(j>m.. n<i 
8*fe{±i6i@) mmk^M.\^-i>^ nmL. ^20 

NANDJ^iJrtt^JVNT. h7>i^;^^M2 1~M 

2nl±^ Kl/i'>*s^l2lr>©t>y h?aBL2{ZgM$n 

40 g^i^^fnfcStRh7>y;^^S2 2i:0i|{3. niiiSyiJ 

[0 0 3 9] *^J(5Jf^S©^ € >; U -I" 1 T-l±, ^ 

h^ye^^^^si i. s 1 2rat/w>'^;^ h5>i;;^^ 

B 1 1~B 1 ti1:^Wmm^t\.. ^)U)^7.YvyV7. 
60 ffij8*?b^>i;:si^'S2 1, S12WZ.)U )^7.V'y)y 



i;;^^ B 2 1 ~B 2 ntmmm^n. &^U^^7.V^ 

;^:^B 1 1 ~B 2 nl±. i)^^®p|[D{30l^T^±'^Jil>t-5 

[0 0 4 0] h7>2;;^^Ml 1, M2 1 

^^7. Y7>V7.^B1 1 , B2 Itt, 7-h'illWL 1 ^ 

>i;;^^M12, M2 2i:/Wyt;^ b7>i>*;^iJ'B 1 
2, B2 2i±. y-Kil9WL2^|gffl-rS±t®*g{;J:t) 
mm^tl. ^^i; h7>i;;^^Ml n, M2ni:yW>t 
7.h7>i>:^^Bln, B2nl±. 9- KifaWLn^fell 

^J' S 1 1 , S 2 1 J±, tr-^ MfS^SiRM^SSS G J: ^3 
»^n^ 3itRh5>i^;^^S 1 2, S2 2ii. V-;:^ 
i^JRff -tifa S G 2 1 J; $IJP ^ n 5 . 

[0 0 4 1] z;-mviLn^mmi-?>nmWiizii, * 

/\^yy7. ms.mm^mt)^^tji^, fztzu m 
mn'^mtitK *fi>!i®^tjimraiHiifS2ii. ^(D<^iz 

jutDK^-vmumti^m i'y-\'mm^m tit 

[ 0 0 4 2 ] 0 2 {±, *^ff^SCD^}?|6tt^ ^ 13*5 
V^T^ 01 t^;51-Sg|5^0¥fflllT-$»5. ^fe, 1213 
tt02©A-A' i^{3fS-:5fe»f®a 04ttE|2©B- 
B' fati&-pfcftir®|21, E15 (a) l±02©C-C' fa 
{::t&-3&»f®l2IT-Jfc5. 

[0 0 4 3] i2i2{3*i>T> h^^i^izftvxhu^f- 
^>f"^?^^fl^5 ilil3!ELTy- KfaWL 1 ~WL 
n*5J:UfSMi^i^SGl. S G 2 h V -r ^t^ 

;^ h 7 ^' rttcDgp^jbsN A N D 5iJo^ + i: 3& 5 

nmmmr-$>io ^mm^mtu- \'-mLtrzi±mn 

^ * liiiJR h 5 > i^;^ ^ t ^ 5 . 

tHJ^Otr-y h«IStRft^i^S G l(3D^1.{B!ltl±x t';; h3 
G2®^tItpgbT. V-;^|gSL*«i^^nTl> 
[0 0 4 4] la3H*V^T^ 2 li^J^ii nSi/ U n 
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N D m t h mnmwi s g r i: ©pi© p 'j7x;i/ 

irai^^ei 6{lS«>ii*tifcr7i:^^A»t,«:S, SP^ 
Jfi^ll6±{:{±. tf'y hrJV^i? hBCfct^-rstf'i' 

1- B L 1 mm lit u s o V laiMif iis s g 

10 2t. h;^(Sl(zKg^1-5ffe®NAND?ij0V->^«g 
3ilWi^fcSi:®P^®P'i'x;i/4®^Saj^(i, nm^m. 

ti*5SSS{3issjD$nfe v-;^^«ifitiis^ 6 b *sf jfig^ 

7 - H«a iiiSJK/i^H i: OP^CD P 7 x;u 4 Og®g|5 
[0 0 4 5] *5^«fiJT-lis m?§f¥il^lS*5iF[Se<](;: 
M) i^O NO (Oxide-Nitride-Oxide) MA»^'5:5MON 

m" tit. ^-vimmmm^^n. ^o^-^mm 

30 tit. ONOmommwu^O^i'UTh^'^:' 

[0 0 4 6] COMONOSM©;^^ 'J 

0 4tJit;:;^LT^x-rJ:-5tx ME'J-T. • HH'> 
^W%?S^6 c t. • KU-f >^i^t;^1^6 cP^ 

OP»>x;i.4©«H8l5^ (^i';?^;uJKfiK1S^4a) ±{c 

40 4ai:)S»!!?SS®^*l!«5$i§;S«{3P>>x;i/4{z#At 

tfSffi^Sfflg{3s LDD(Lightly Doped Drain) )l% 

[0 0 4 7] 7-K«iWLtt. -fiSlZ. pStfcttnS 

©^iiEtiA^l^igigtjllA^nfc:^'; U 3 Xdoped pol 
y-Si) . :RI±doped poly-Si tnms^^i^ ^) 1)- ^ Yt 

50 [0 0 4 8] ^mmm\zmh>f~ vmm s a. t 



; (10) 
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mt^ H >^)^imm i o , mibm 12, h r 

tt. mKMb{:J;!3ffM$nfeS!fb^'J3> (si 
02 ) t'^ta^. ^(om<Dm'?-Bmtm^vy^^^)> 
i/mmzi.^xnt>ni>o monos^t-i±^ mnmz 
b >^^;u$fefiiii 0 iigfbii 1 2 ® =^;}f 7^ > t 

nXAIitx-f ^r-f KFN(Modified Fowler Nordhei 
m) h 'y^rmm UTff t)n?). h >^^;i^*ftif« 1 
O0liIJil±^ {Sfflffl^tf5l:T2. 0nmA^63. 6n 10 

i:*gSig|5l±s ISkglbiaa^nM^b^fb® i 0 a*' 
^<ffM$nTl^5o gfbJMl 2(i. «»J^li5. Onm 
®g{bvU=i> (S ix Ny ) MA^e)ffiJ5i£^n-ri^S. 
b y ^®{bM 1 4 tt. gfbli 1 2 hcD|^jaM3eCgilV>* 
•V U T h 7 as&HEliffMtS A^^, ^ ^ ® 
i4^l!g'#©Sfb)li?&lM?{bU-CffM*n?.o h'^^T-^^b 

13, g(ST-*> 3 . 0 nm, $f * U< 3 . 5 nmfei±*s 

[0 04 9] CCid^dtfllfiSO^^U Y^yV7.^t:V 

it, 05 (a) iZTntXdiz, P 'i7x;u4©a®li^e) 

1 3T'a«>iitr:ii:l3J:t)ffM^n'rv^S. c®M/.> 
^ 4 b 1 3 J: !3 ±®g!5:0- (J-^lTx V\y>9- 

h «>» ^Kfbli 1 4 ti^mtE bs Cint:^ UT > 30 

f^±iajfc'7-mwL2©-gi5*ja«)a*nTv>5o c 

B 2 2 i: bTMB^fSMO S(Hetal-Oxide-Silicon) fli' 
n y^^AV W /t;^ h 7 > i^;^ B 2 2 

;^^M2 2{zMlJS^$^^"r^^5. 40 

[0 0 5 0] iii±m-<x^tzmimmMmAzmT^m^ 

©l5A>{CA-'i'>'t;:^ b7>i/;^^<&MADl/fc*>©T-J&5. 

'jN©T'1f-i'>;u-;u$Fi:-r5i:> ^I^N ANDM-b;i/ 
©H«l±> i^^S. 5F2 As^?aoI#E-Cfe5o 
{0 0 5 1] o^t, dCioJiifllfiK©^* U-t-'l'©§S 50 
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[0 0 5 2] mUzmR Wl\tnMt^^)oy 

7 >i^;^^©y- h L^ufiimEtigffl©^'3t->aA^ 
[0 05 3] p«:7x;i/4±n, mrnx'^^btzi^^mm 

mm^itm ( R T 0 ?£) T- ^S© U 3 > $r||ft^{b L 

X. vy^mmmio (mm?i-2. snm) 
{c^ui^MUftM^b^aa (RTNsaa) «?!ix«jtpSjt 

1 OOO'C, i!lSl^iai^©lfef<I^T-ff-5. o^t, «E 

CVDST-g^bSMl 2$gift|flIJSAS5. Onmh^dJ^J; 

It. iy^uui^^y (DCS) tT>=e-7^m.^\^fz 

mxiiT^^mw stKiaseso-c-cfra. ccfStK^b 

ai*±*5 1) © ©ti;*c5&}tp±-r ^ «>TJfeffi© 

l^o dO^-ax '?:t;^g^[^Q,a&SJi{bUTV^^Cl,^t.g{b 

'J 3 >m©«® ^ 7 D < jmuwm-m'&ti^ 

fe±T\ m h y^^m^B^^t^tztbemmitJim 
xmm t^m^ti^ 3 >M®i«'j>^*#/:t utji;? is 

[0 0 5 4] c:©x>;;5^><7T;^i?i:«e5M5&t:';; h7? 

mx-mmt^^imi 2^3j:iF^©Tjte©h>^-'nieiSi 

bfcP'i7x;i'4$v'';rJ>©x>yf-> y^fifT- x 5^ > 

yu m^©s?$©M'>f^4 bSffM-r?., ±ffi{3m 

[0 0 5 5] zcD^mXs misb:^Jpiifi^<D^ySr>&X-& 
fT-5. C©^:r>?±Alis M/>5=-±gi5®#Jffltz^tHb 

v7.^<Df- h b^v^^i^«E*«llss$^^5. 

[0 0 5 6] x^y^V^VJ^i^Ji^fel^ibt^s cntl 
J:t)ai±5b/tg{bMl 2©±®<&^tf±T©^tBffl$:iH 
^{bffiH J: t)Sf<b bTs h y T-i^^bM 1 4 (g^bM 1 2 
±f3. 5nm) ^feJf^fiK-T*. C©l?ft^{btt, ^J^«H 

2 o^ffl^ffi-r-JiPiasg 5 o-c-effo. cmtit), h 

7 (M^b'>U =J >©fE3?^A>e>©x;^;i/di:- 

M) 2 . 0 e VmT©SJt©^V^* t U 7 b 7 <y T^As 
if^l~2x 1 Ol3/cm2 ©^JgT-ffM^tlS. Sfe. 
g^bH 1 2 AS 1 nmi:^^ blWv^^bi^ 'J n >M ( h 7"^ 
fbM 1 4 ) AS 1 . 6 nmJFM^n, dOtO^T-Tttl©^ 



(11) 
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immtm'p t^ mitm 1 2 (omnmt 5 nmttj: 

[0 0 5 7] ±miz^-Ymttjiimmm^^iin^u c 

^2^gm®JiP^J6ftl$/M.fe±liSifa©ff^ 

[0 0 5 8] ±fBS!?Jg:&^(i^^ U•b;^t•Ol^T 

iS'^fc*^ iltRh7>i^;^^ SG 1 1~SG2 2{30U 

mm 2^±®tfi£jiibfe^s ^(BrnKYvyvy^^ 

BfiKB?) {zJ:-^TJt!Ke«jt:i?<ffM^ti5 (ia3# 
B^) . SiRh^>i;;^^Ftgo^$%^^gJ^6 a, 6 
b li^ ±3$ L fe V •. H 1/ -r >^MifeM^ 6 c i: |5ii^ 

[0 0 5 9] W±jS'^T#fc^ l^m^t^S^Jf^ 

[0 0 6 0] o^t, 'J-b;i/©gE««/iaibffljf^toi> 
CC^gS. E5 (b) {z?xf. 

[0 0 6 1] ^^brzmi&<DT-mm^^^)izii\,^x. 
m^-tji^sis^^T—i'^m^rztf^.. $.t. sjrnan 

^^V''^-7.m.m(DMSihy>i>7.i'S 1 2;&;i->{z-r 

l{3^J^tHLKb^>SE, fi?!lx.«2. SVSEPADb. 
ffeO^iitRty hifSBL2l±0 vo**i:-rso ^ e. 

gal3^^a«lfl>|J®lsIfS2^;io■^:^ $mm(Du-h' 

[0 0 6 2] 30ttST\ SlWf©7 - KiHWL 1 iZpJi ' 
;^ O t § lis J: 5 IS I ^ ® E Sft^ n 5 , 
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[0 0 6 31 CtitJ:!?, jS«?NAND?«Jrt©INigtR-b 

xa^s ^©i^Hs 3!fiR-b;i/S©^t'j h7>v;^^M 

E (2. 5v) tmm^oymEt^Bpmtiio m^btz 
>'W7;^«EA59l*D^f^^Tv^sfc^^)^ ^t^Uh^Vi;;^ 

^Ml 2{Ix-^ASBgji$aT>.^5A^gAHZjr>l:Tv 

10 

[0 0 6 4] jilR-fe;^©^-^*^^!!^^ "1" xm^& 

ST^I). HdlBbfeidm^^aiby-hmEli 
^w^^;^ h7>i;;i:$'B 1 2$;i->^-y-5iiifii<?iv> 
©Tn aiSAV/'?;^h7>i'*;^^B 1 2*):!|-7bfcS$ 

[0 0 6 5] c:ntMb> miR-tjuov'-^tim^i.t 
"0" xm^^motB-^. -5■©b§l^^amE*s^^^^iib 
20 y-h-aEJ:f){at'«oT\ ^^e') h'^yi^T.^ui 2ifi 

2|->-r5o S«?NAND^J©#31S?-lr;l/f^{IiJV^ 

Ts >Ptii<t.i>JUn7.h7yi;'7.^lii:t>bX^^i<D 

x\ miR\iy hUB LI 6 ^j-Tsf^snzm^Bii^m, 

[ 0 0 6 6 ] la 6 1±. C (DmtR±)l'tmi^(Dm^iii 
mn-t)V S f*)-Ctt'i;>rp< ^ 7 > i?;:^ ^ M 1 2 Sr^ b 

30 >i?7.ifB 1 1 , B 1 n^:^^bT^iit^^S. 

[0 0 6 7] o^t. JU^^X \'y>i>7,i'^^bXff 

ov'—^m^iiiuzxi>^)-V7'^7.{f-r(oj&^iz-o 
uxm^^o 

[0 0 6 8] MONOSS^if^fS^^ 'J©«^, ^® 

40 ^^bS;fetft8^1-S«^^ '!/'-h«S^lg|8 (ONOBI) c 

EPiD^ns^ v^-;i'SiI:)?iqi©S#©lDi§ ^ A5fi 
li: 75:^0 ici^{±ibB#©^^3MtR-b;i'^©y- hEPAoSE 
A^ifeSflJ^iSSV^Ji^s ia4HTN-r2o©v-;:^ • Hl/^ 
>^*$%rSM6 cP^©?ij!i[]SEA53£^fci:^ zn^^m 
\z^ttltz^^'^MMnm amif-t^;WM$ 

-^iJcty^KU-f >©S& (^^;^;WJ^^fnTV^5 

[0 0 6 9] tf^mi. ^miRu-i'uizmmntz^m 
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(3Vtt±v m^l£3. 5V) AsWAD^n-rv^fc. Z(D 

^_^^s<fel;^ cn*5NAND-lr;i/CD#tt±:^^!^j:Egi 
[0 0 7 0] Ciit^U ^nmBWHZilS\>^xmibtz 

ti!*® 3 VW±A>?) 1 . 5 Vi:i^i^WT^C^g{«^n•t^^ 

[0 0 7 1] INSjR-lr;UBt:oV>Ttt> Cltlds^NSlR-tr 

f^ffl, BPt.y-hEnj!jDSE*5t**®4i^WT{lf£i^$ 
ti> ciroJiS^x #-iiiW-b;i^Ci:lB]t»tc'J-KT^-<;^^- 

{i> ^0ji^;<t'J h5>s;;^^M2 Z-y-MlW/lD? 

;i'B, c{3jt!KbT';-h'7^'f;^^-rAS/jN^<, 

[0 0 7 2] J.:Jl±M^t7^'f ^^-r^tttA^T^-^SJ^ 

1 0 o;^isi'#cD';-Kx-f ;^^-r^tttouTrp 
[0 0 7 3] 'J Y^yV7.^ay=r-^'^'^^>&.-km 

ff-^fe^^cDy- h L#v^^BmEvth^Dg^alHll!^^^c#^4 
i2i7A>e)s 1 0 o^Ill^ft)fe^ 

y-hLtv>iit«Evthtt^!3^^b-a-rx vth'^ 

NO ssT'tt. ^\^)TVz' vyf!''s.fm\z.imA\^-^ 
[0 0 7 4] z.<j>'r-9m^xm>. imw^)\^'&^i. 

JJ'Z<r>^)-Y'T^7.^-y^^\:.-:>\.^x%.U\^fz. z.o 

^timm^m^xo 1 oi¥m®y- M.§^^^^SEvth 

(W),Vth(E) ^iSLlt. iS5t©MA>e)Vth'j7^>K-t'*S* 

1 0 0:^[5]^1 0^)goT4»^\)0. BVfeO. W^ISCl 
O^^©^ffl0<)-C-li*U(r>Vth'>'l'> K'^fiO. 5VJii 
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[0 0 7 5]O^l;, m~<om«^Xs ^)-Y=r^7.9- 
0. 5V. m^i-B\^Y\y^ym.E.^l. 5V~2. 5V 

to 

[ 0 0 7 6 ] w± J: t). jgt;?^ ^ 'j •b;bOT-^ Wth 

^^&;d->-r5>'WT;^«E<fcEPADl-5:ii:fc:J:Ds 0. 

'j-h-X'f;^^-r!ttttA^ t'-^^j^x 1 0 o:^ih]^ 

8 ;t/mmc9M0N0 S^CDN AND-lr;UCDfijf^{Ci)l> 

[0 0 7 7] 5^(1, h-b^ >cD^^WE 

[0 0 7 8] WEtigBbs y-hmffi^&O V-eil^i: 
b> y-7*D'J:i>*Fb^ >©EPJaSE5r'±lfTi>^fci: 

E1#tt®^^S:^^7 7{btfc*.OT-feS. 01 0*>e>s 
ji^®l^{^ffiEJ±i^9. 5VT\ 

u-r yoEpinmEA^s v~5 Vf't3£o-y-:/:/i'-<>^''i' 

>mmizm s i*.±As !3 mEtts t iiif^tt^ 

[0 0 7 9] ogH, »tjiJ^tt<i{l*}|J5««E-mE 

^$^4oy-^mE^#t4*^tl^L.feo ^©igm. i^^s 

x^tiio St. if<]9. 5v©i^{^SEt)';-K7^'f;^ 
iilR-b;uo>'Of-;^;i/-iltE*)3S»t;';t )5ec: ^ *,iiig: 

bfco 

[0 0 8 0] o^tz. 7|ii;^ff^,^©/w^'^;^h7>i';^ 

T-feS. 1211 0I±. 1215 (a) (ZMi*'-r57-H 

50 [ 0 0 8 1 ] la 9 ts^-r J: ^ *^ff$«^j-r-i4. p< ^ u 
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(yU>'U^||^liMl).;&IS;(^T^^5, m^^^^r>ts V 

toy- h (i. /•?;^$ij«B p L ct t) ^tificig^^ 

L2izj:\)nmzmm^nx\<^^. st. ^-hi^wl 

:^tls /W/^;^ h7>i;;^^B 1 nhB 2 ncD^- hfi 

to 0 8 2] :*:^l;*Sft5itiimiJj|l(sISS2 2tt, /W 

/■^^^itJW-IBPS l~BPLn(::jg^^rn. d^ilJiSiJ 
9- Kf^WL 1 ~WL n^&ffiiJfiBl-rs 9- K WJiSKsI 
fiS2 4<&|S:^tTl^5, ^®7-KmiJ^lHlSS2 4li, * 

^iJfflll^BPS l~BPLnii7-Kli3|WL l~WLn* 

[0 0 8 3] Z<DXdiZ.7^iV V^yVT.^ti^'i J^T. 

S^-fiatx /W-'^;^ b7>i^;^^B 1 2, B2 2®a 

^5'i:>S*s$)5. nil 0©«^JT-{±s y->$6^J!M8 0ra 
?&StoJi^;^i|gii:l 2 9 (C J: t)aA6jii«^'5''- h 2 6 

[0 0 8 4] «c4b\ ddTtt^'W^^;^ h7>i;:;^^B 1 
2, B2 2®y-hi|g^M2 8<&;<t ij h7>i;;^^M 
1 2. M2 2£Dh <;;:r^fbiiMl 4 i;l±giJfZgS{tTV>S 

cntt*^Bfi«J®?tS5[T-{i55:<s 12 5 (a) i:[5];^ 
^3UT<bJ:l^, ai6jii«ii'y-h«fii2 6|q^±**a 

;^$iJW^i:L-r*)ctv^Uv S/ts 7-Ki^i:»i^fib 

[0 0 8 5] *IIMJ^T-tt, ^ ^ h 7 >i^;^ ^ tC J£ 

E (^'?;^mE: 3VfeA±) $g:ADUTs ±T©^^3ilR^ 

Tz, :^^immxit^mfRv- h-mzemQt^m.Eit^'^ 

1.5 V) X't^, #aiR7-Kia-^®«EEPio{3j;i, 
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#1-§3i:*5T-tfc. Sfc. *g*i:UTs MONOSM 
© N A N D -b ;i/© -f ;^ - f -5 c: 

[0 0 8 6] >'W>^;^h7>i;;^^?&hU>^3^^^fj|t 
10 M«®ill!l®K:ffMtsc:fcA>e>v ^<mm(Dtzisbiz±ji' 

{Z^b5. 5F2 0«-t;U^^]lT-^fc„ ^tzs 

[0 0 8 7] c:®j;d«cu-h-x-<;^^-y-7-j;>® 

fc^^e*ONAND•b;^^;|5)^i^c•^r;^E^T^ monos 
*\ *^JEBJiOM0N0SS©NAND-b;U't?tt> h 

[0 0 8 8] ^2mmi{m 

[0 0 8 9] 01 Itt. CCMONOSM^^ h7> 

30 tt. h Jfeiili 3 0 ifi. m<m 1 2 {I^t 

i.xmitmm3 2 (SiOxNy, 0<x<l, 0< 

y<i) ^sii-rsciiiT-ifes. i(D{mm^. 

BsSLnm 4 a X h >^)vmim 10. by :/S?{bli 1 4 

*;j:ufy-hmfis&Mffl-rs7-Kif,gwLtt. ^msi 

1 Oi±. ^SHif^bg{b®l Oa (EI4) ^Wb55:V^ 

*^ ^:ntt^ll^s^yf$^it*^^Tt^»|pItg•C!fe^J^ * 

40 [0 0 9 0] ^fb^fbM 3 2 (i. tfiJ^IS 5 . 0 nmOll 

It. ^itmm^^ Ltji\,\ztt<Dm^x. mimmB 

0 nmt.X'(D^mPiXmm^m'MM9iX^ ZZX' 
l±. 2. 5nmaiSoiiJ?i:Lfec C0Ci:ti. ^1^ 
Jfgm^T- h >^)mm.f^lz S i 02 liM§fflt^fe«^*,PI 

[0 0 9 1] COid'Stfilfifc®;*^'; hy>i^7.i'(Dm 

)0 D^-eSffbMfbliS 2SfiJi|)iJ9*s5. Onmi:55:SJ: 



(14) 

25 

li, i/i^UViy^^ (DCS) , 7>€-7*}<J;VN2 

om^yytzmkij:^m^\ s^sjseso-cT-ff 

i Ox Nyagi:bTtiJ:V'>o 

[ 0 0 9. 2 1 ^ ^ U -fe;i/7 U -< OS*ffijE!ES:^-r¥BS 
(02) > ifSEI (03, ia5*)cttri2!l 0) tts ±S3 

ffl^rn?). l2ll*J:t;0 9{c^tlHll^S^Sfi)ctt^ * 

[0 0 9 3] dCDftf^Ufe^^ 'J 20 
'T-^m^TL-^ 1 0 0:^lHlfT-3femT-*.+^^Vth 

j;?-b;i'A~c;sufiiiR-fe;i'S©'j-K7=''f;^^-r^'l4 

f©l 0^m®y-M.tV>flimEVth(E) SSi^^ffi 
b-y-hmjE (0. 5V) ;&j^^A^cV^^:i:45l|gT•& 

fc. 

[0 0 9 4] iBfft-5V>T*s Bl^MiF^^illBiaiCt^ 30 

[0 0 9 51 *^«6j&<i{i*5i'''T*., ^omimmm 

;^^<&89;ltfct: 4) 6.■r^ •tr;i/iS«*t«*©NAN 
Aojpflij 5 X > i 7 > ;^ ttft 25i# e> n 

tz, 

[0 0 9 6] f^3mmmm 

t.ni&BBii. ^ * U h 7 > V ;^ ^ ©«<gf L 
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Tx zm^aS it^ioU^I&m^t.' (nm) 

WTT-^ -5 ^ t ST' S S 0 
[0 0 9 7] Ell 2tt. C®:*-ySB^Sp<tU h7>i^ 

*iiM^?j®y- hiifeH!m4 0 *^ mm iihv-j:/ 
m.\m. 1 4 h >^^;i/$fiiftii i o ±©mi^sa 

^IBhUTCS i:>-yiiiga4 2i:x ^O±0S?<b)!M4 4 
SdfcT'feS. -&0ffe®fil^s BPt)P'>x;i/4. v-;^ 

>^^;i'«fiift)ii 0. >f~\%miWQ.^'o-nmi^ 

>^;w«6^1il Otts g®{cg{bK<bJi 1 0 a (04) 

?£Wb^ev^A^ c:ntt^iiiJifj«si3*i>T*»mRite 

[0 0 9 8] :f yiSgB^4 2{i, {?!)x.«J^U 3>A»e.'&: 
t)s -^O-tf-fX (ilg) A5{?ij^H4. OnmgjgT-fe 
»). fli>!?©Si:^>'igS|Bl±*sgHbji4 4T-^rae?){3. 

h h ^^^Uite^SM 1 0 \t. 'm'm.^w ( S i 

4 2 ) i: i:05§i^T\ ^ 1 %miMi^ 

t)-^-^J?<x ffifflfflj^CJEl^T 2. 6ninA»e>4. On 

3. 2nmJlJg®MJ5i:bfeo 
[0 0 9 9] ^KDi.otm^oy^'^^) hy>i>7,^(Dm 
ii-C-li> hV^^^Wilil 0©^^. 0iJx.lii^ECV 
D mx h >A^)Umitm l O <D±iZ. «»© S i 
4 2*}l^fig-rS. t.fz. ^{bM44=&. M^li7nm(5 
i:-«ECVD{'J:f)fig)lU S i:hyigB^4 2 SrStoji 
tfo ::©MECVDT-I±^ M*4**XA5DCSJ:N2 0® 

X (fi?iJ^KCMP^) t:'notX\>\ ^(Dmts ^-h 
[0 10 0] ::©iatffM^n*:Si:>-^M^4 2 

i±. ¥ffi;^rpitsaitic{b^nt^t'J7h5>y:ri:bT^ 
H^-rs. •^©h7'y7'U'^;nis mm(Dmhi^ > t 
©A> K^ajj^fsx-jt^piggTs -e©it^fST-j±$^ 3 . 

1 eVigjSi:^fnSo c:©;^#$®fll'!?®S i:^>'«SS 

[0 10 1] 'J-hr;U7L"<©S*ffiJ5tE$'S^1-¥®0 
(112) . irSIl (H3, ilSiictU^iai 0) l±. ±13 
y-hM*ill©flifi!c«:l5^<i:s *|IMB<it*5i'^T 
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[0 10 2] zoxdmmtj^^Bmnm^'t 

i/* jLl/-i/3>{zJ:Dx h^yyiy^Jl^S. lev® 
;u3. 1 ev©g;?^^:^■^''J7'^7<y7■4ffl^^a^:i:^;J; 

[010 3] »:^^T^ *)d-o©fil|J&:1^ttTfe5«t 

AMEAS5V®{£7'D^7ASET- 1ms e cWTT-fe 

[0 10 4] Z<Di^mbtz^'E*) y^yV7.^<J^=r-9 
«tSl#ft;£s l2l7©«^i:|§ltttbT<^Wbfe. 
*s 7^-^'»J^^§ 1 0 0;^IHl^Tofc'^T•^)^-^J5:Vth 

iR-fe;PA~csufSli?-fe;uso';-H7^-f;^^ - rifttt 

T®1 0^^®'y-hbtV>{ilSEVth(E) *^ 
b^-hmE (0. 5V) §^i^^^^^c:^l*^iigT•§ 

[0 10 5] iiHEt-3V%Tt.x ^mUffJ-^fcl^iSilrtft 

fip-fe«MmE#tt(±*'^ h:t7||^i:y- hSE«(#14 

^l^mSi:|p)«'&:lS55t*S^*sffe.nfe. . 

[0 10 6] immmiii\^x^s %(o%\%mm 
:^^-^wl\-^. •e©btv^^imE*(&Jffll•rsc:i:{cit)^ 

AO WJ t J: 5x >xa 5 i/y^!tttt ?> n 

[0 107] m4nmm 
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[0 10 8] lai 3i±, z(osoii&m^mm(DMo 
s . *iiiiff^io s 0 1 mmmm'£(DMo n o s ^ 

h 7 > i/-;^ ^ AS S 0 I SffitffM^nr V^ S d i: T-fe 

c ^ h y^)\^mmm i o . g^bii 12. h r^fbii 1 

4iiJ;t>-y-M1i^&lti5'7-Ki^WLtt. ^l^m 
1 Oli. ^Ht^^bSHbM 1 Oa (SI 4) $:#b?E«l> 

A^ ^n^±^l^ff$<it^J^^T4)^BSpIlg•efe^), * 
[0 10 9] SO Is^fii:b■c^±^ ifm-i';t>^f>'j=i 

mSlfbllll^fembfcS IMOX (Separation by Impl 
anted Oxygen) StK-^, UrJi/SSSSitgf^b 

20 bfc s 0 1 s^stt. 5 0 . 9tnmm 5 2 * j: 

If U D >^ 5 4 A» ?>fl|^^r n> U 3 >^ 5 4 
f-\'^-M^J5!c^Ji5 4 a, V-T.- Klz-f >^$ifitl^J® 
6 cASfiS:lte)tlTV^•5o 

[0 110] zay^otm^ci^^^^) h^>i^^^<Dm. 

iiT-tix SOI s^sjKsKJii^i-oxattgEi::^ 1 mmmm 

X-m^, * fe S 0 I S«0JfJfig4,ii^©;E( {it J; 5 o 
[0 111] ';-b;i/TU'f ©S:$:^ifife5:^^-r¥®l2I 

(02) , mmm ims, ms^ixvmi o) ±13 

*V^Tt)jSffl?n5o Ell*J;VBI9tC^xflHlS& 

^^^h7>i^7.^t:iffbX^oy'-i>m?)-mimi'^i>m 

immmmmx^?>o 

[0 112] COftlSbfcpt^y h7>i>7,^lZ-0\,^ 

«;^^3o^,^T{±> m'f^mbxn^^pfmitzi^m. 
t^bxtt, gtjii^i^ratto. 2ms$iSJEs m^\t 

40 :/D y ^ -fiT-fg*T- 5 0ms ^feSSJS bfco 

[0 113] Sfc, ;»<^ <; h7>y;^^07^-^#«Sl^ 
ia7©ii^i;Iil^i{ZbT*^i«fbfe, dCig^s 

1 0 0;^lH]ff^fcmT-*)+^55:Vth'>i* > 

;w A ~ c ;5 vst/^-b ;i/ soy-Kx^;^^ - rittt t -o 

v\ mmtiim. mnhmmm)i^xi,mmx 

©1 0^-'#©y-h b^V>(imEVth(E) A^s Sg^tBb 
y-hSE (0. 5V) ;£i^^«ti,^ci;?&fiil?:T-§fe. 
50 [0 114] iiffEtov^Tt»> miHSIJKSIillSl^lHtl 
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m 1 mMmhmmfm^um^m^<i>t\,tzo 
[0 115] *ii«yfm*jt^Tt), %(o^\%mWim 

iim.tti^^ifi^<i>iMo ttt.t)%. A-O^x S-v^yV 

7.ffm{nztzi,t>t^t^r. •b;i'®«<&ti^*©NAN 

WJ t J: €> X >r a. 7 a5t#35»s^ e> n 

fc. 

(0 1 1 6] j5:*5x til±®^l~^4||JSffJSIttM0N 

=J >mfibtii')'^mtii K >;/ halite i9-fiJ^nAcSglii^f!l7 
D-7^>f >^>7'-htf©ffe©JfJ^*^tr. ^tz. MON 
0 sm^T'S?5M«^ISi: UT^^ 'J T h 7 rSt 
t-5;><^ V h5'>i;>7.^lHt, MN OS (Metal-Nitride 
-Oxide-Semiconductor) mt^^ttl^x, S^-M^MT^W 

';t^<fLT*s ^9^mtmm'5!m-c&i>o so 

ISffi*fflV>5C:i:H:, M0N0SmmT-*>nrt|;5:c: 
[0 117] 

ffib:^aj"c-tt, nmmmifi^mmzmmt^titz^ 

^ > $ * -5 ajg t /J N ^ < 15^ T- 1 5 J: o ^j: o , W 
[0118] *^BJ®:^Jf ^i4iii^{*HSti^Mli. ±IB 
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[ISI(S(9t3f#3^^g(l^] 

[0 1 ] El 1 1±, i^%m(o% 1 4 ■mMm\z^m. 

[0 2] @2I±, *^0M^l~^4^M^^{Z±ta3&j 

[HIS] I1I3»:> if.moi^\'mw^m\:.%^. mia^ 
[04] 04i±. ^mmmimmmi^^mMONo 

SS/^t'; h7>i;;^:5'0|^?flgigS:^U 02OB- 

10 B' uiz^^tzmmmx-h^c 

[05] 05 (a) i±. ^^momi^mmiz^h*), 
02<Dc-c' uizf&r}tzmmmx'ti>^o 05 

[06] 06(±. NAND^JrtT-SI»^iBU««SE (■fe;i'S 

[07] 07tt> *^B^©^lll^EB^^c*Jl^T. -y- 

Ox-^»}||^^ 1 0 OTSEt-X-'n^tzm-^CD^- h b 

20 ^mmE(D§mmmm^^7nti''y7X'ib^o 

[08] 08tt> *^B^®m 1 |QISffJ<i{3*a>Tv -y- 
h mE 0 V ®1®^©mS!E - mE#tt t O V N T S § iii^J^ 

^mRxfm^^m<Dmt<Dm-^iz-oux7rsi-mx'^?>o 

[0 9 ] 0 9 *^B^O^ 1 ^ffJHS® 

!3s ^is^tt/^ ';^a©sgi5ii^*^t-0T-fe5. 

[01 0] 01 Ott> 09®^B0!It*V>Ts 02® C 
-C m{3{&ofcliffi0T-*S, 
[01 1] 01 ll±. *^B^©B2^5Sm^t3{^5MO 

NdsM^^'j h7>i^p.^(of^i-m'£^^t}^mmx 

30 

[01 2] 01 2tt. *^W©^3|lflgff^^t^5:>-y 

i^gs/^'j h7>i^:^^(DmiF-mmi^^irmmmx'$> 
[0 1 3 ] 0 1 3 tt. *%B^(D^ 4 mmmmizm^ s 0 

I«6Mi^«ffiiSOM0N0SS^^ 

mmt:n<mmmx'$>^o 
[01 4] 01 4{i. y^mmcD^m^m^m^NA 

NI)-{z)l(DA4 7:^^i'^^mtmX'$)^o 
[01 5] 01 5tt, *^B^S5®t^l^{3:fel>TB^?.*^il 

[016] 01 6tt. ti£*®NANDS/^ 
[?5^®BiB^] 

1, 2 o-^}f^tt7(^ 'J. 2, 2 2-nMmm\3\m 
mmmmm^m . ^-p^yr^jw 4a. 

5 4 a-^t^^MM^lslc. 6 a - KW'f >^$ietlfS 
50 T^H<^nm. 8. 3 0, 4 0"-!7'-h«fe*m 10-h 
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>^^)immm. i o &-m<hmitm. 12-mim. 1 54—>';n>i, mi i~M2n-^tu 

2A-u-\'mmEm {"y-YB i^;^^^ bi i~B2-Mw^i;^hv>v;:^^. a~c 

-htfiis 2 8'-/W/Uh7>i;;^^©y-Mfef| Lll?-7-H«l> SL-V-m BC-t:yhD> 

2 9-«6lgJix 3 4 2-S ^i' Vth-y- h t^^^fS«ff, 

m^s 4 4-..g?m 5 0 -mm. sz-^tsmit 
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(20) 



#§32000-31435 




[011] 





[015] 




Time (s) 



(22) 



000-31435 



[1^1 6] 



Bit T1U 




F^-A(#5f ) 5B025 AA04 AA07 AC02 

5F001 AA13 AA14 AA19 AB08 AD17 
AD19 AD41 AD52 AD53 AD60 
AD61 AD70 AE03 AG02 AG12 
AG21 AG23 AG28 
5F083 EPOS EP07 EP09 EP17 EP18 
EP30 EP33 EP34 EP40 EP63 
EP68 EP76 GAll HA02 JA05 
JA35 JA53 KA13 KA17 LAIO 
LAll LA16 NAOl PE13 PR16 
PR21 PB37 PR39 



